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STANDARD AND SPECIFICATIONS  
FOR 

SUBSURFACE DRAIN 

Definition 
 
A conduit, such as tile, pipe, or tubing, installed beneath the 
ground surface, which intercepts, collects, and/or conveys 
drainage water. 
 
Purpose 
 
A subsurface drain may serve one or more of the following 
purposes: 
 

1.  Improve the environment for vegetative growth by 

regulating the water table and groundwater flow. 

2.  Intercept and prevent water movement into a wet area. 

3.  Relieve artesian pressures. 

4.  Remove surface runoff. 

5.   Provide internal drainage of slopes to improve their 

stability and reduce erosion. 

6.  Provide internal drainage behind bulkheads, retaining 

walls, etc. 

7.  Replace existing subsurface drains that are interrupted 

or destroyed by construction operations. 

8.  Provide subsurface drainage for dry storm water 

management structures. 

9.  Improve dewatering of sediment in sediment basins.  

(See Standard and Specification for Sediment Basins 

in Section 5A). 

Conditions Where Practice Applies 
 

Subsurface drains are used in areas having a high water 
table or where subsurface drainage is required.  The soil 
shall have enough depth and permeability to permit 
installation of an effective system.  This standard does not 
apply to storm drainage systems or foundation drains. 
Regulatory restrictions may apply if wetlands are present. 
 
An outlet for the drainage system shall be available, either 
by gravity flow or by pumping.  The outlet shall be 
adequate for the quantity of water to be discharged without 
causing damage above or below the point of discharge and 
shall comply with all state and local laws. 
 
Design Criteria 
 
The design and installation shall be based on adequate 
surveys and on-site soils investigations. 
 
Required Capacity of Drains 
 
The required capacity shall be determined by one or more 
of the following: 

 
1.   Where sub-surface drainage is to be uniform over an 

area through a systematic pattern of drains, a drainage 
coefficient of 1 inch to be removed in 24 hours shall 
be used; see Drain Chart, Figure 5B.22 on page 5B.48. 

 
2.   Where sub-surface drainage is to be by a random 

interceptor system, a minimum inflow rate of 0.5 cfs 
per 1,000 feet of line shall be used to determine the 
required capacity.  If actual field tests and 
measurements of flow amounts are available, they 
may be used for determining capacity. 

 
For interceptor subsurface drains on sloping land, 
increase the inflow rate as follows: 

 
Land Slope  Increase Inflow Rate By 

 
2-5 percent  10 percent 
5-12 percent  20 percent 
Over 12 percent  30 percent 

 
3.   Additional design capacity must be provided if 

surface water is allowed to enter the system. 
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Size of Subsurface Drain 
 
The size of subsurface drains shall be determined from the 
drain chart found on Figures 5B.22 on page 5B.48.  All 
subsurface drains shall have a nominal diameter, which 
equals or exceeds four (4) inches. 
 
Depth and Spacing 
 
The minimum depth of cover of subsurface drains shall be 
24 inches where possible.  The minimum depth of cover 
may be reduced to 15 inches where it is not possible to 
attain the 24 inch depth and where the drain is not subject to 
equipment loading or frost action.  Roots from some types 
of vegetation can plug drains, as the drains get closer to the 
surface. 
 
The spacing of drain laterals will be dependent on the 
permeability of the soil, the depth of installation of the 
drains and degree of drainage required.  Generally, drains 
installed 36 inches deep and spaced 50 feet center-to-center 
will be adequate.  For more specific information, see the 
New York Drainage Guide (USDA-NRCS). 
 
Minimum Velocity and Grade 
 
The minimum grade for subsurface drains shall be 0.10 
percent.  Where surface water enters the system a velocity 
of not less than 2 feet per second shall be used to establish 
the minimum grades.  Provisions shall be made for 
preventing debris or sediment from entering the system by 
means of filters or collection and periodic removal of 
sediment from installed traps. 
 
Materials for Subsurface Drains 
 
Acceptable subsurface drain materials include perforated, 
continuous closed joint conduits of polyethylene plastic, 
concrete, corrugated metal, asbestos cement, bituminized 
fiber, polyvinyl chloride, and clay tile. 
 
The conduit shall meet strength and durability requirements 
of the site. 
 
Loading 
 
The allowable loads on subsurface drain conduits shall be 
based on the trench and bedding conditions specified for the 
job.  A factor of safety of not less than 1.5 shall be used in 
computing the maximum allowable depth of cover for a 
particular type of conduit. 
 
Envelopes and Envelope Materials 
 
Envelopes shall be used around subsurface drains for proper 
bedding and to provide better flow into the conduit.  Not 
less than three inches of envelope material shall be used for 

sand/gravel envelopes.  Where necessary to improve the 
characteristics of flow of groundwater into the conduit, 
more envelope material may be required. 
 
Where county regulations do not allow sand/gravel 
envelopes, but require a special type and size of envelope 
material, they shall be followed. 
 
Envelope material shall be placed to the height of the 
uppermost seepage strata.  Behind bulkheads and retaining 
walls, it shall go to within twelve inches of the top of the 
structure.  This standard does not cover the design of filter 
materials where needed. 
 
Materials used for envelopes shall not contain materials 
which will cause an accumulation of sediment in the 
conduit or render the envelope unsuitable for bedding of the 
conduit.  Envelope materials shall consist of either filter 
cloth or sand/gravel material, which shall pass a 1 ½ inch 
sieve, 90 to 100 percent shall pass a ¾ inch sieve, and not 
more than 10 percent shall pass a No. 60 sieve. 
 
Filter cloth envelope can be either woven or non-woven 
monofilatment yarns and shall have a sieve opening ranging 
from 40 to 80.  The envelope shall be placed in such a 
manner that once the conduit is installed, it shall completely 
encase the conduit. 
 
The conduit shall be placed and bedded in a sand/gravel 
envelope.  A minimum of three inches depth of envelope 
materials shall be placed on the bottom of a conventional 
trench.  The conduit shall be placed on this and the trench 
completely filled with envelope material to minimum depth 
of 3 inches above the conduit. 
 
Soft or yielding soils under the drain shall be stabilized 
where required and lines protected from settlement by 
adding gravel or other suitable material to the trench, by 
placing the conduit on plank or other rigid support, or by 
using long sections of perforated or watertight pipe with 
adequate strength to ensure satisfactory subsurface drain 
performance. 
 
Use of Heavy Duty Corrugated Plastic Drainage Tubing 
 
Heavy duty corrugated drainage tubing shall be specified 
where rocky or gravelly soils are expected to be 
encountered during installation operations.  The quality of 
tubing will also be specified when cover over this tubing is 
expected to exceed 24 inches for 4, 5, 6, or 8 inch tubing.  
Larger size tubing designs will be handled on an individual 
job basis. 
 
Auxiliary Structure and Subsurface Drain Protection 
 
The outlet shall be protected against erosion and 
undermining of the conduit, against damaging periods of 
submergence, and against entry of rodents or other animals 
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into the subsurface drain.  An animal guard shall be 
installed on the outlet end of the pipe.  A swinging animal 
guard shall be used if surface water enters the pipe. 
 
A continuous 10-foot section of corrugated metal, cast iron, 
polyvinyl chloride, or steel pipe without perforations shall 
be used at the outlet end of the line and shall outlet 1.0 foot 
above the normal elevation of low flow in the outlet ditch or 
above mean high tide in tidal areas.  No envelope material 
shall be used around the 10-foot section of pipe.  Two-
thirds of the pipe shall be buried in the ditch bank and the 
cantilevered section shall extend to a point above the toe of 
the ditch side slope.  If not possible, the side slope shall be 
protected from erosion. 
 
Conduits under roadways and embankments shall be 
watertight and designed to exclude debris and prevent 
sediment from entering the conduit.  Lines flowing under 
pressure shall be designed to withstand the resulting 
pressures and velocity of flow.  Surface waterways shall be 
used where feasible.   
 
The upper end of each subsurface drain line shall be capped 
with a tight fitting cap of the same material as the conduit or 
other durable material unless connected to a structure. 
 
Construction Specifications 
 

1.   Deformed, warped, or otherwise damaged pipe or 
tubing shall not be used. 

 
2.   All subsurface drains shall be laid to a uniform line 

and covered with envelope material.  The pipe or 
tubing shall be laid with the perforations down and 
oriented symmetrically about the vertical centerline.  
Connections will be made with manufactured 
functions comparable in strength with the specified 
pipe or tubing unless otherwise specified.  The method 
of placement and bedding shall be as specified on the 
drawing. 

 
3.   Envelope material shall consist of filter cloth or a 

sand/gravel (which shall pass the 1 ½ inch sieve, 90 to 
100 percent shall pass ¾ inch sieve, and not more than 
10 percent shall pass the No. 60 sieve). 

 
4.   The upper end of each subsurface drain line shall be 

capped with a tight fittings cap of the same material as 
the conduit or other durable material unless connected 
to a structure. 

 
5.   A continuous 10-foot section of corrugated metal, cast 

iron, polyvinyl chloride, or steel pipe without 
perforations shall be used at the outlet end of the line.  
No envelope material shall be used around the 10-foot 
section of the pipe.  An animal guard shall be installed 
on the outlet end of the pipe. 

 
6.   Earth backfill material shall be placed in the trench in 

such a manner that displacement of the drain will not 
occur. 

 
7.   Where surface water is entering the system, the pipe 

outlet section of the system shall contain a swing type 
trash and animal guard. 
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Figure 5B.22 
Drain Chart—Corrugated Plastic Drain Tubing (USDA - NRCS) 


